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Abstract

Background: Postpartum psychological distress, ranging from transient mood and anxiety disturbances to full-syndrome
postpartum depression, is prevalent. Many postpartum individuals lack access to evidence-based interventions due to stigma
and insufficient provider availability. The treatment gap is particularly pronounced among historically marginalized groups,
including Black, Hispanic/Latina, and low-income mothers. Digital health interventions offer support to address this.

Objective: We aimed to evaluate the feasibility, acceptability, and preliminary efficacy of Woebot for Postpartum Mood and
Anxiety (W-PPMA), a smartphone-based relational agent delivering cognitive behavioral therapy—informed psychoeducation
to postpartum individuals.

Methods: This randomized controlled trial recruited participants from the PowerMom study, a digital platform for mater-
nal health research. Eligible individuals (=16 y, <3 mo post partum) were randomized to W-PPMA or a waitlist control
condition. W-PPMA, an investigational digital mental health intervention, features a relational agent delivering cognitive
behavioral therapy—based psychoeducation via text-based conversations. Primary outcomes included feasibility (Usage Rating
Profile-Intervention Revised, Feasibility Subscale), acceptability (Usage Rating Profile-Intervention Revised, Acceptability
Subscale), and satisfaction (Client Satisfaction Questionnaire—8) assessed at the 8-week end of intervention (EOI). The
secondary outcome was change in depressive symptoms (Patient Health Questionnaire—8) among those with elevated baseline
symptoms. Exploratory outcomes included anxiety (Generalized Anxiety Disorder—7 items), stress (Perceived Stress Scale),
perinatal depression (Edinburgh Postnatal Depression Scale), Mother-to-Infant Bonding Scale, and therapeutic alliance
(Working Alliance Inventory—Short Revised). This study followed CONSORT (Consolidated Standards of Reporting Trials)
guidelines and received Institutional Review Board approval.

Results: Of 267 participants (W-PPMA=144, waitlist=123), mean age was 32.2 (SD 5.1) years; 12.7% (n=34) identified as
Hispanic/Latina, 8.6% (n=23) as Black, and 68.5% (n=183) as White. W-PPMA users engaged with the app a median of 9
(IQR 5-24) days across 4 active weeks (IQR 2-7). At EOI, W-PPMA participants reported high feasibility (Usage Rating
Profile-Intervention Revised, Feasibility Subscale median 31, IQR 28-34), acceptability (Usage Rating Profile—Intervention
Revised, Acceptability Subscale median 30, IQR 28-34), and satisfaction (Client Satisfaction Questionnaire—8 median 26, IQR
24-29). Among those with baseline depressive symptoms (n=97), Patient Health Questionnaire—8 scores improved modestly in
the W-PPMA group compared to waitlist (mean change —0.7, SD 3.4, vs 0.0, SD 4.8; Cohen d=—0.16). Exploratory analyses
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showed a statistically significant between-group difference in Perceived Stress Scale change at EOI (mean difference —1.59,
95% CI 2.4 to —0.73) and a nonsignificant between-group difference in Edinburgh Postnatal Depression Scale change (mean
difference —0.51, 95% CI —1.36 to 0.34). Therapeutic alliance (Working Alliance Inventory—Short Revised) was strongest
at baseline among Black participants and those from socioeconomically disadvantaged neighborhoods (Area Deprivation
Index =75). Participants with a high school or General Educational Development reported the highest satisfaction scores,
underscoring accessibility across educational backgrounds.

Conclusions: W-PPMA met primary study aims. Preliminary evidence and these findings support W-PPMA, warranting

further evaluation in larger trials.

Trial Registration: ClinicalTrials.gov NCT05662605; https://clinicaltrials.gov/study/NCT05662605

JMIR Pediatr Parent 2026,9:¢74083; doi: 10.2196/74083
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Introduction

Prevalence and Burden of Postpartum
Blues and Postpartum Depression

The postpartum period is a time of significant lifestyle,
relational, and physical health changes, often accompanied
by psychological distress and profound impacts on mater-
nal mood. In this study, we use the term postpartum “psy-
chological distress” to refer to a spectrum ranging from
transient mood and anxiety disturbances to full-syndrome
postpartum depression (PPD), consistent with the most
common manifestations in the early postpartum period.
Broader definitions of perinatal mood and anxiety disorders
also include posttraumatic stress symptoms [1], which were
not assessed in this study. Understandably, many mothers
experience various mood and anxiety symptoms and labile
emotions after birth, such as mood swings, crying spells,
anxiety, irritability, sadness, and feelings of being over-
whelmed [2-4]. These symptoms, often referred to as “baby
blues,” typically begin within the first 2-3 days and resolve
without intervention within 2 weeks for most individuals
[5]. However, recognition and management of persistent
postpartum mood and anxiety symptoms is critical, as they
are not only distressing to mothers and their families but also
represent a risk factor for the development of full-syndrome
PPD and anxiety disorders [4,6].

As many as 75% of women report some degree of mood
and/or anxiety symptoms after birth [5]. Full-syndrome PPD
affects approximately 13%-20% of postpartum individuals in
the United States, with prevalence varying significantly by
state and demographic group [4,7]. PPD is associated with
adverse outcomes, including increased maternal morbidity
and mortality [8], impaired maternal-child interactions [9],
diminished parenting behaviors, and cognitive, emotional,
and behavioral challenges in child development [10].

Current Treatment

Treatment of peripartum mood and anxiety symptoms
typically involves psychotherapy and/or antidepressant
therapy. Cognitive behavioral therapy (CBT) and interper-
sonal psychotherapy (IPT) are recommended as first-line
treatments for mild to moderate postpartum mood and anxiety
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concerns, while antidepressant pharmacotherapy is reserved
for more severe cases of PPD [11]. CBT aims to address
the reciprocal interactions between thoughts, feelings, and
behaviors by challenging negative thought patterns and
promoting adaptive behaviors [12]. IPT focuses on alleviating
symptoms by improving interpersonal functioning, commu-
nication, and role clarification in response to relational
challenges [13]. Techniques derived from these psychothera-
pies are beneficial not only for mothers diagnosed with PPD
but may also provide effective mental health and emotional
support for nonclinical populations.

Barriers to Mental Health Care Support

Despite the existence of evidence-based treatments for
peripartum mood and anxiety, many postpartum individu-
als do not seek or engage in care, even when recommen-
ded by health care providers [14,15]. Stigma surrounding
mental health is a significant barrier to help-seeking and
treatment usage [16]. Additional barriers include a shortage
of qualified therapists, inflexible scheduling, long wait times,
childcare challenges, transportation difficulties, and afforda-
bility concerns [14]. For pharmacotherapy, concerns about
antidepressant transmission through breast milk further limit
its use [17]. These barriers are especially pronounced among
Black, Hispanic/Latina, and low-income mothers, who face
higher risks of PPD and significant systemic inequities in
accessing care [18].

Low representation of historically marginalized groups
in health research exacerbates disparities, reducing the
generalizability of findings and hindering the development
of effective interventions [19,20]. Ensuring diverse inclusion
in research is critical to addressing health inequities and
improving outcomes.

Digital Interventions

Digital mental health interventions (DMHIs) offer promise
for postpartum mental health support. In this paper, we
focus on fully automated, app-based DMHIs such as Woebot,
which deliver psychoeducation and coping strategies without
requiring a live clinician. We acknowledge that telemedicine-
delivered psychotherapy, such as CBT provided by a therapist
via video or phone, has also grown substantially, with recent
evidence [21] showing it to be noninferior to in-person care

JMIR Pediatr Parent 2026 | vol. 9 174083 | p. 2
(page number not for citation purposes)


https://doi.org/10.2196/74083
https://pediatrics.jmir.org/2026/1/e74083

JMIR PEDIATRICS AND PARENTING

with high satisfaction rates across diverse populations. While
this is an important parallel development, our study cen-
ters on the potential of automated DMHIs to scale sup-
port where clinician-delivered therapy is not available [22].
Such DMHIs provide private, stigma-free support, which
is particularly relevant for postpartum mothers navigating
the unique demands of early parenthood [23]. Moreover,
their scalability enables broader population reach, including
individuals who might otherwise receive no care.

To address these challenges, this study leveraged the
PowerMom mobile research platform [24], chosen for
its ability to facilitate decentralized, bilingual (English
and Spanish), and scalable data collection for maternal
health. PowerMom’s capacity to enable remote participa-
tion, inclusivity, and generalizability makes it valuable for
engaging underrepresented populations in research.

The intervention evaluated in this study is Woebot for
Postpartum Mood and Anxiety (W-PPMA), an investigational
DMHI that offers a guided self-help program that deliv-
ers CBT psychoeducation and self-management techniques
through brief text-based conversations with a relational agent
named Woebot. Woebot is intended to present to users
a friendly, helpful, self-help ally that is explicitly not a
human or a therapist. Neither W-PPMA nor Woebot have
been evaluated, cleared, or approved by the Food and Drug
Administration and are not available for general use. W-
PPMA integrates evidence-supported techniques from CBT
and IPT, specifically tailored to the postpartum experience.
Earlier prototypes of Woebot have demonstrated feasibil-
ity, acceptability, and preliminary efficacy in improving
anxiety and depression symptoms among young adults [25],
postpartum women [26,27], and adults addressing substance
use [28,29]. Building on these foundations, W-PPMA aims
to offer a specialized approach to address the unique mental
health needs of postpartum mothers. While prior work in
postpartum populations has been limited to smaller pilot
trials, this study extends this evidence by conducting the
largest randomized evaluation of Woebot in a postpartum
cohort to date, with a deliberate emphasis on recruiting
underrepresented racial, ethnic, and socioeconomic groups.

The primary aim of this study is to evaluate the feasibility
and acceptability of W-PPMA, using app usage and valida-
ted measures, among a diverse group of postpartum women.
The secondary aim is to assess the preliminary efficacy of
W-PPMA relative to a waitlist control condition in managing
symptoms of depression at the 8-week end of intervention
(EOI) among participants with elevated baseline depressive
symptoms. Exploratory aims include (1) examining poten-
tial between-group differences in perceived mother-infant
bonding, mood and anxiety symptoms, and perceived stress;
(2) evaluating therapeutic bond with Woebot at 1 and 8
weeks; and (3) assessing feasibility, acceptability, perceptions
of stigma as a barrier to mental health care, and mood
outcomes across key sociodemographic variables (eg, race
and ethnicity, age, education, gender, marital status, health
insurance, and employment status) at baseline and 8 weeks.
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Despite the significant prevalence and burden of post-
partum psychological distress, existing interventions remain
underused, particularly among historically marginalized
groups who face systemic barriers to care. While evidence-
based psychotherapies such as CBT and IPT are effective in
treating postpartum mood disorders, there is a critical need to
explore how these interventions can be feasibly and equi-
tably delivered to diverse populations in nonclinical settings.
Digital health tools, such as mobile applications, hold
immense promise for addressing these gaps by overcoming
logistical and stigma-related barriers. However, few digital
interventions have been rigorously studied in postpartum
populations. By evaluating the feasibility, acceptability, and
preliminary efficacy of W-PPMA in a diverse and bilin-
gual cohort, this study aims to advance understanding of
scalable, accessible mental health solutions. Ultimately, this
research provides critical insights into closing the postpartum
mental health treatment gap with an emphasis on equity and
inclusion.

Methods

Ethical Considerations

This study was approved as human participants research by
the Institutional Review Board (IRB) of the Scripps Research
Translational Institute (IRB-21-7738). This study was
conducted at the Scripps Research Translational Institute. All
participants provided informed e-consent before participation.
Deidentified data were transferred to the Scripps Research
Translational Institute for analysis.

Study Design

This randomized waitlist-controlled trial evaluated the
W-PPMA digital health tool. The trial consisted of 3 phases:
screening/baseline, treatment, and follow-up. Participants
were assessed at screening/baseline, day 3, week 4, week
8 (EOI), week 12, and week 16 (end of study [EOS]).
The day 3 assessment was included to capture early usabil-
ity and engagement signals, as well as to verify baseline
stability immediately post randomization. All primary end
points were evaluated at week 8 (EOI). A waitlist control
design was selected to balance methodological rigor with
ethical considerations. This approach allowed all participants
eventual access to W-PPMA after the 8-week EOI assess-
ment, thereby minimizing the risk of withholding potentially
beneficial support from a vulnerable postpartum population.
The design was reviewed and approved by the IRB as
consistent with ethical standards for studies involving mental
health interventions.

Recruitment Strategy

Pregnant and postpartum participants were recruited through
the PowerMom baseline research study (Scripps Research
Digital Trials Center), a mobile app-based research initia-
tive hosted on the HIPAA (Health Insurance Portability
and Accountability Act)-compliant MyDataHelps (CareEvo-
lution, LLC) clinical research platform. PowerMom ena-
bles participants to access prenatal health resources while
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contributing pregnancy-related data to research. Recruitment
for PowerMom was supported by a bilingual, multichan-
nel campaign (eg, email, social media, and in-app nudges)
involving PowerMom Consortium [30] partners from health
and technology organizations, maternal advocacy groups, and
community health centers. Key partners included Micro-
soft, Google/Fitbit, Philips, March of Dimes, and others,
and community-based organizations serving Black and
Hispanic/Latina populations. Recruitment campaigns outside
of consortium partners also included Ovia Health (Labcorp)
platform.

English-speaking PowerMom  participants  received
information about the Woebot substudy through email and
in-app notifications. Interested PowerMom participants who
were in the postpartum period were directed to the Woe-
bot eligibility screening, which included a disclaimer about
the sensitive nature of some questions. Eligible participants
provided informed consent for the Woebot substudy, and
participation in the Woebot substudy did not affect their
involvement in the PowerMom baseline study.

The recruitment period for the Woebot substudy was
from February 2023 to January 2024. The initial goal was
to recruit 225 participants in each arm of this study. To
promote inclusivity, recruitment aimed to enroll at least
30% of participants from underrepresented racial and ethnic
groups and 50% from groups underrepresented in biomedical
research (UBRs), as defined by the NIH (National Insti-
tutes of Health) All of Us Research Program [31]. UBR
criteria included racial/ethnic minorities, low socioeconomic
status, rural residency, and other categories. To achieve this
distribution, the UBR criteria were built into the enrollment
workflow in this study’s app. This study’s app was config-
ured such that enrollment would be paused for any non-UBR
participant until we had reached 225 enrolled and consented
participants who self-identify from a UBR race or ethnicity or
other UBR category. A study coordinator actively monitored
enrollment numbers to ensure recruitment targets were being
met.

However, the sponsor nominated to end enrollment early
(after n=296 consented) given that the a priori goal of sample
diversity (50% UBR) was successfully achieved early and
also to advance time to results given the importance and
relevance of the hypotheses tested herein. The original sample
size target (n=450) was selected to provide approximately
80% power to detect a small-to-moderate effect size (Cohen
d =0.30) in change in depressive symptoms (Patient Health
Questionnaire—8 [PHQ-8]) at a=.05. Given early closure of
enrollment, the final analytic sample (N=267) was underpow-
ered for efficacy analyses, and these outcomes are presented
as exploratory.

Inclusion and Exclusion Criteria

Eligible participants were PowerMom enrollees aged 16 years
or older, less than 3 months postpartum, English-literate,
smartphone users, and willing to engage with the program
and assessments for 16 weeks.
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Exclusion criteria included a lifetime diagnosis of
psychotic or bipolar disorders, suicidal ideation or attempts
within the past 12 months, substance use within the past 12
months, pregnancy loss in the past 18 months, or prior use of
Woebot programs.

Procedures

Participation spanned 16 weeks, including an 8-week
intervention or waitlist control period, followed by explor-
atory assessments at 12- and 16-weeks. After completing
baseline assessments, participants were randomized 1:1 into
the W-PPMA group or the waitlist control group. Neither
participants nor staff were blinded to group assignments.

Participants randomized to W-PPMA accessed the app
from randomization through 16 weeks (EOS) and were
encouraged to use it daily, with a recommended minimum
of 5 minutes per day during the treatment phase. Wait-
list participants accessed W-PPMA starting at 8 weeks
(EOI). Assessments were conducted via the PowerMom app
at baseline, day 3, 4-week, 8-week (EOI), 12-week, and
16-week (EOS) time points. Each assessment took 10-15
minutes, and participants received reminders via email and
PowerMom app push notifications.

Participants were eligible to receive up to US $175
in Amazon e-gift cards as compensation, prorated across
completion of scheduled study assessments (eg, baseline,
midintervention, EOI, and follow-up surveys). The compen-
sation schedule was designed to acknowledge participant time
burden across multiple assessments and to support retention
over the 16-week study period while remaining modest to
minimize undue inducement; the amount and structure were
reviewed and approved by the IRB and were consistent across
all participants to ensure fairness and transparency. Gift cards
were distributed electronically after the completion of each
assessment time point. During enrollment, fraudulent activity
was detected, characterized by anomalous enrollment patterns
(eg, implausibly rapid e-consent and survey completion times
and duplicate IP addresses) and an unusual and rapid spike
in enrollment across both the baseline study and the Woebot
substudy. A small number of fraudulent accounts received
e-gift card links before being identified. To ensure data
integrity, all fraudulent enrollments were excluded before
randomization, and participants who failed to complete
baseline assessments were classified as screen failures and not
included in this study. Only verified participants who met all
eligibility criteria and completed baseline assessments were
randomized. The final analytic sample (N=267) excluded
all fraudulent accounts and therefore represents postpartum
individuals meeting the intended inclusion criteria.

Intervention Groups

W-PPMA

W-PPMA is an investigational DMHI that offers an 8-
week guided self-help program that combines CBT- and
IPT-based techniques tailored to provide mental health
support to postpartum women. Through a text-based
interface, a relational agent named Woebot engages users in
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conversations and provides users with self-guided psychoedu-
cation and mood and anxiety management strategies. The
program includes daily push notifications to reengage users
and encourage consistent participation. Neither W-PPMA nor
Woebot have been evaluated, cleared, or approved by the
Food and Drug Administration and are not available for
general use.

Waitlist Control

Waitlist control participants had access to W-PPMA from
the 8-week (EOI) through to the 16-week (EOS) period with
similar usage recommendations.

Safety Considerations

W-PPMA followed safety recommendations from the
American Psychiatric Association [32] and American Medical
Association [33]. W-PPMA has a language detection protocol
that is based on a natural language processing algorithm
designed to detect if a user inputs, via free-response text
entry, concerning phrases or words that match an a priori
identified and thorough list that may be used in crises. Upon
detection of any concerning language, the language detection
protocol reminds the participant of the app’s limitations of
services—which are stated in the study’s informed consent,
the W-PPMA mobile app’s privacy policy and terms of
service, as well as the intervention’s onboarding screens—and
offers a resource list of readily accessible support channels,
including emergency contact phone numbers and suicide
ideation and domestic violence hotline information.

Additionally, in the event that a participant endorses
having current suicidal ideation or a plan when answering
the screening questions, an automatic email would be sent to
this study’s team. Study personnel would then call 911, notify
the operator that it is a psychiatric emergency, and provide
a trained emergency response person with the participant’s
phone number to follow up with them. All participants
were informed of these procedures in this study’s consent
form, which explicitly outlined the protocol for responding
to safety concerns, including emergency escalation and study
personnel involvement in crises.

Assessments

Baseline assessments collected demographic data, including
age, race, ethnicity, gender identity, marital status, education,
employment, and insurance status. Neighborhood socioeco-
nomic disadvantage was assessed using the Area Depriva-
tion Index (ADI) from the Neighborhood Atlas, which ranks
census block groups nationwide by socioeconomic disad-
vantage, with higher scores indicating greater disadvantage.
Pregnancy history included the number of prior pregnancies,
outcomes, and any fetal demise within the exclusionary
period. Psychiatric history assessed diagnosis of psychotic
disorders, mood disorders, and suicidality within the past 12
months, and substance use during the same period. Current
or prior use of psychiatric medications and therapy was also
documented.
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Primary Outcomes: Feasibility,
Acceptability, and Satisfaction Measure

Regarding Usage Rating Profile-Intervention Revised
(URP-IR) [34], the 6-item feasibility (Usage Rating Pro-
file-Intervention Revised, Feasibility Subscale [URPI-F])
and 6-item acceptability (Usage Rating Profile-Intervention
Revised, Acceptability Subscale [URPI-A]) subscales were
used to measure feasibility (eg, “The total time required to
do the treatment procedures was manageable”) and accepta-
bility (eg, “I liked the procedures used in this treatment”).
Responses ranged from 1 (“strongly disagree”) to 6 (“strongly
agree”), with total scores ranging from 6 to 36 and higher
average scores indicating greater feasibility or acceptabil-
ity. The URP-IR demonstrates strong reliability, internal
consistency, and discriminant validity [34].

Regarding Client Satisfaction Questionnaire (CSQ-8) [35],
this widely used 8-item measure evaluated participants’
satisfaction with W-PPMA on a 4-point scale (eg, “How
would you rate the quality of service you received?”’). Total
scores ranged from 8 to 32, with higher scores indicating
greater satisfaction.

Regarding app engagement, engagement with the W-
PPMA app was assessed using quantitative metrics, including
the number of active days, messages sent per week, and the
number of content modules completed.

For interpretability, thresholds were applied to define high
feasibility, acceptability, and satisfaction. On the URPI-F and
URPI-A subscales (range 6-36), scores =30 were consid-
ered indicative of strong feasibility or acceptability. On the
CSQ-8 (range 8-32), scores =25 were considered indicative
of high satisfaction. These thresholds are consistent with prior
applications of these validated instruments.

Secondary Outcome: Symptoms of
Depression

The PHQ-8 is an 8-item measure evaluating depressive
symptom severity over the past 2 weeks [36]. Scores range
from O to 24, with cut points of 5, 10, 15, and 20 corre-
sponding to mild, moderate, moderately severe, and severe
depression, respectively [37,38]. The PHQ-8 is a reliable and
valid tool for screening depressive symptoms [39].

Exploratory Outcomes

The Edinburgh Postnatal Depression Scale (EPDS) is a
10-item self-report tool that screens for postnatal depres-
sion [40]. For this study, the suicidality item was omitted;
therefore, 9 items were administered and the total score
ranged from O to 27, with higher scores indicating greater
depressive symptom severity. The EPDS is widely validated
for postpartum populations [41]. Both the PHQ-8 and EPDS
were included to capture depressive symptoms: the PHQ-8
is widely validated for general populations and aligned with
our primary depression outcome, while the EPDS is specific
to perinatal populations and allows comparability with prior
postpartum research.
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Regarding Generalized Anxiety Disorder (GAD-7), the
GAD-7 is a 7-item measure assessing anxiety symptoms over
the past 2 weeks [42]. Scores range from O to 21, with cut
points of 5, 10, and 15 indicating mild, moderate, and severe
anxiety, respectively. This measure has demonstrated high
reliability and validity [43].

Regarding Perceived Stress Scale-10, this 10-item scale
measures perceived stress in the past month [44]. Respon-
ses range from O (“never”) to 4 (“very often”) and scores
range between 0 and 40, with higher scores indicating greater
perceived stress. The Perceived Stress Scale—10 demonstrates
strong reliability and validity [45].

Regarding the Mother-to-Infant Bonding Scale (MIBS),
the MIBS includes 8 one-word emotional descriptors (eg,
“loving” or “resentful”) rated on a 4-point scale from 0 (“very
much”) to 3 (“not at all”). Total scores range from 0 to
24, with lower scores indicating stronger mother-to-infant
bonding [46 47].

Ajayi et al

Regarding the Working Alliance Inventory—Short Revised
(WAI-SR), the 12-item WAI-SR measures therapeutic
alliance using 3 subscales: task agreement, goal agreement,
and affective bond [48]. Items were adapted to refer to
Woebot as the therapist. Responses range from 1 (“never”)
to 5 (“always”), with higher scores indicating a stronger
therapeutic alliance.

Regarding Perceived Barriers to Psychological Treatment
(PBPT), the PBPT [49] identifies potential barriers to
engaging in mental health treatment. This study used the
7-item Stigma subscale (eg, “My concern about being judged
makes it for me to attend counseling”), with responses
ranging from 1 (“not difficult at all”’) to 5 (“impossible”).

Figure 1 presents the schedule of assessments by study
group.

Figure 1. Schedule of assessment. Time point where each outcome measure was administered and whether this was for all participants or only
those in the W-PPMA group. Week 8 represents EOI, after which the waitlist control group additionally gained access to the Woebot app.
CSQ-8: Client Satisfaction Questionnaire-8 items; EOI: end of intervention; EOS: end of study; EPDS: Edinburgh Postnatal Depression Scale;
GAD-7: Generalized Anxiety Disorder Scale; MIBS: Mother-to-Infant Bonding Scale; PBPT: Perceived Barriers to Psychological Treatment, Stigma
Subscale; PHQ-8: Patient Health Questionnaire—8; PSS: Perceived Stress Scale; URP-IR: Usage Rating Profile-Intervention Revised; W-PPMA:
Woebot for Postpartum Mood and Anxiety; WAI-SR: Working Alliance Inventory—Short Revised.
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Primary analyses were conducted using an intention-to-treat
strategy whereby participants were analyzed in the treat-
ment group to which they were assigned. Per protocol
(PP) sensitivity analyses were performed for the CSQ-8,
URPI-A, URPI-F, PHQ-8, GAD-7, EPDS, Perceived Stress
Scale (PSS), MIBS, and WAI-SR outcome measures. These
sensitivity analyses excluded participants who deviated from
the protocol in one or more of these ways: relevant measures
not completed in full within the preplanned timing window,
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not open the app at least once per week for at least half of the
intervention weeks. The latter criterion was based on previous
research into app usage patterns.

Sample characteristics, including participant self-reported
sociodemographic, psychiatric, and pregnancy history, and
prior and concomitant medications and therapy characteris-
tics, were described overall and by intention-to-treat study

group.
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The primary outcomes of feasibility, acceptability, and
satisfaction were described for the W-PPMA study group at
the 8-week time point (EOI).

The secondary outcome to assess the preliminary efficacy
of W-PPMA relative to a waitlist control condition to manage
symptoms of depression was analyzed among the subgroup of
participants with PHQ-8 greater than or equal to 5 at baseline
(minimal to several symptoms of depression). Mean 8-week
change scores were calculated and compared using a 2-sided
independent ¢ test. Cohen d effect size was also calculated.
Preplanned sensitivity analyses for this outcome included (1)
PP sensitivity analysis as described above, (2) comparing
8-week scores instead of change scores, (3) multiple linear
regression to adjust for potential residual confounding by
baseline covariates (age, race, psychotherapy at baseline,
mental health medication at baseline, previous PPD diagnosis,
and previous depression diagnosis), and (4) describing scores
by clinical categories. Bonferroni adjustment of P values was
performed to account for the 4 statistical tests (primary and
first 3 sensitivity) run on the PHQ-8 outcome.

The exploratory outcomes for preliminary assessment of
mood and efficacy (PSS, EPDS, GAD-7, and MIBS) were
summarized at each time point with Cohen d to assess
group differences. Change scores from baseline to 8 weeks
were additionally compared and summarized using the mean
difference with 95% CI. Exploratory outcomes of therapeutic
bond were summarized at baseline and 8-weeks.

Exploratory stratified analyses were performed to describe
outcomes and the measure of perceptions of stigma by strata
of age, Hispanic/Latina ethnicity, racial background, marital
status, sexual orientation, employment status, education,
health insurance, and neighborhood atlas. To maintain a
high enough sample size for meaningful grouping, within
each stratification some response options were grouped or
removed. While grouping removes some important between-
group differences, we opted to do this to be able to share
some information rather than excluding minority groups
altogether. Due to variability in circumstances related to
being a student, we do not report student strata for employ-
ment and education analyses.

Missing Data

For the primary between-group comparison of treatment
effect size (secondary outcome PHQ-8), we used multi-
ple imputation to complete any missing PHQ-8 scores
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to minimize potential bias from missing data. Multiple
imputation by chained equations was performed using the
miceforest library (version 6.0.3) [50] with the default
random forests predictive model. Covariates were the same
as for the multiple regression analysis, with missing data
in these additionally imputed as needed: study group, age,
race, psychotherapy at baseline, mental health medication
at baseline, previous PPD diagnosis, and previous depres-
sion diagnosis. For single-group and exploratory outcome
analyses, where the analytical goals were more descriptive
or preliminary, participants who did not complete a measure
in full at any given time point were excluded from pertinent
analyses. We report the number of participants included at
each time point for each measure.

For descriptive analyses, measures were summarized by
mean and SD or by median and IQR, whether normally
distributed or not, respectively. Analyses were completed in
Python (version 3.8).

Results

Study Sample

Of 296 participants who consented, 15 (5.1%) were screen
failures, and 14 (4.7%; W-PPMA: n=12, waitlist: n=2)
withdrew from this study, leaving 267 participants (W-
PPMA: n=144, waitlist: n=123) for analyses. There were an
additional 580 fraudulent accounts detected and removed;
these accounts were identified through study monitoring
procedures (eg, anomalous completion times and duplicate
IP addresses) and were excluded before randomization and
from all analyses (Figure 2). Table 1 shows participant
self-reported sociodemographic characteristics overall and by
treatment group. Overall, the mean participant age was 32.2
(SD 5.1; range 16.3-48.7)years; all 267 participants identified
as women, 34 (12.7%) identified as Hispanic/Latina, and
183 (68.5%) identified as White. After randomization, the
W-PPMA and waitlist groups were similar on most character-
istics, with notable exceptions that a greater proportion of
the W-PPMA group was Hispanic/Latina (23/144, 16%, vs
11/123, 8.9%) and identified with multiple races (24/144,
16.7% vs 11/123, 8.9%) whereas the waitlist group had a
higher proportion of White participants (90/123, 73.2%, vs
93/144, 64.6%), participants with a college degree (46/123,
374%, vs 39/144, 27.1%), and participants with an ADI
ranking of at least 75 (14/123, 11.4% vs 7/144,4.9%).
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Figure 2. CONSORT (Consolidated Standards of Reporting Trials) flow diagram for participant recruitment.

Enroliment
Verified participants consented and assessed for eligibility
(n=296)

Fraudulent accounts excluded before
randomization (n=580)

Excluded before randomization (n=15): screen
failures (n=15)

Randomized (n=281)

| L

Allocatiol
Allocated to W-PPMA (n=156) Allocated to waitlist control (n=125)
Follow-up Withdrew after randomization (n=12) Withdrew after randomization (n=2)
Included in analytic cohort, original W-PPMA Included in analytic cohort, original waitlist
Analysis assignment (n=144) assignment (n=123)

« Primary feasibility/acceptability/satisfaction measures at week 8 were completed by 122 of 144 W-PPMA participants (84.7%).
* Secondary PHQ-8 efficacy subgroup: W-PPMA n=48 and waitlist n=49; missing week-8 values (n=5 and n=9, respectively) were multiply imputed.

Table 1. Sociodemographic characteristics of participants overall and by assigned treatment group. These self-reported survey data were collected at
study baseline®.

Overall (N=267) W-PPMAD (n=144) Waitlist (n=123)
Age category (years), n (%)
<35 190 (71.2) 103 (71.5) 87 (70.7)
=35 76 (28.5) 40 (27.8) 36 (29.3)
Missing 1(04) 1(0.7) 0(0.0)
Gender, n (%)
Woman 267 (100.0) 144 (100.0) 123 (100.0)
Sex assigned at birth, n (%)
Female 266 (99.6) 143 (99.3) 123 (100.0)
Missing 1(0.4) 1(0.7) 0(0.0)
Hispanic/Latina, n (%)
Yes 34(12.7) 23 (16.0) 11 (8.9)
https://pediatrics.jmir.org/2026/1/e74083 JMIR Pediatr Parent 2026 | vol. 9 174083 | p. 8
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Overall (N=267)

W-PPMAD (n=144)

Waitlist (n=123)

No
Missing

Racial background, n (%)
Asian
Black/African American/African
Hispanic/Latina/Spanish®
White
Multiple
Missing

Marital status, n (%)
Married/partnered/cohabitating
Divorced/separated
Single
Missing

Education, n (%)
Graduate or postgraduate degree
College degree
Some college or technical school
High school graduate or General Educational Development degree
Some high school (grades 9-11)
Student
Missing

Sexual orientation, n (%)
Straight or heterosexual
Bisexual
Lesbian or gay
Asexual
Pansexual
Demisexual
Queer
Do not know
Missing

Employment status, n (%)
Employed, full time
Employed, part time
Primary caretaker at home, not employed outside of the home
Not employed, looking for work
Not employed, not looking for work
On disability, not able to work
Student
Missing

Health insurance, n (%)
Private insurance

Medicaid, medical assistance, or any kind of government assistance plan
for those with low incomes or a disability

TRICARE or other military health care

Veterans Affairs (VAd; including those who have ever used or enrolled
for VA health care)

Medicare for people 65 years and older, or people with certain disabilities

Do not have health insurance

231 (86.5)
2(0.7)

8(3.0)

23 (8.6)
15 (5.6)
183 (68.5)
35(13.1)
3(1.1)

240 (89.9)
4(15)
22(8.2)
1(04)

107 (40.1)
85 (31.8)
50 (18.7)
18 (6.7)
6(22)
4(15)
1(04)

230 (86.1)
23 (8.6)
3(1.1)
2(07)
4(15)
1(04)
2(07)
1(04)
1(04)

161 (60.3)
23 (8.6)
57 (213)
10 3.7)
9(34)
2(07)
4(15)
1(04)

188 (70.4)
56 (21.0)

12 (4.5)
1(04)

2(0.7)
5(1.9)

120 (83.3)
1(0.7)

5(3.5)
11 (7.6)
11(7.6)
93 (64.6)
24 (16.7)
0(0.0)

127 (88.2)
32.0)

13 (9.0)
1(0.7)

60 (41.7)
39 (27.1)
27 (18.8)
12(8.3)
5(3.5)
2(14)
1(0.7)

126 (87.5)
10 (6.9)
2(14)
1(0.7)
32.0)
0(0.0)
0(0.0)
1(0.7)
1(0.7)

83 (57.6)
12(8.3)
33(229)
6 (4.2)
6(4.2)
1(0.7)
2(14)
1(0.7)

101 (70.1)
28 (19.4)

7(4.9)
1(0.7)

2(14)
2(14)

111 (90.2)
1(0.8)

3(24)
12 (9.8)
4(33)
90 (73.2)
11 (8.9)
3(24)

113 (91.9)
1(0.8)
9(7.3)
0(0.0)

47 (38.2)
46 (37.4)
23 (18.7)
6 (4.9)
1(0.8)
2(1.6)
0(0.0)

104 (84.6)
13 (10.6)
1(0.8)
1(0.8)
1(0.8)
1(0.8)
2(1.6)
0(0.0)
0(0.0)

78 (63.4)
11 (8.9)
24 (19.5)
4(33)
324)
1(0.8)
2(1.6)
0(0.0)

87 (70.7)
28 (22.8)

5(4.1)
0(0.0)

0(0.0)
3(24)
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Overall (N=267)

W-PPMAD (n=144)

Waitlist (n=123)

Do not know

Missing

Level of access to maternity care, n (%)
Moderate access to care/access to maternity care

Maternity care desert/low access to care

Missing

Neighborhood atlas, n (%)
ADI_NATRANK®>=75
50=<ADI_NATRANK<75
25<ADI_NATRANK<50

ADI_NATRANK<25
Missing

1(0.4)
2(0.7)

245 (91.8)
17 (6.4)
5(1.9)

21(79)
82 (30.7)
95 (35.6)

66 (24.7)
3(L.1)

1(0.7)
2(14)

133 (92.4)
8(5.6)
32.0)

7(4.9)
42 (29.2)
55(38.2)

38 (26.4)
2(14)

0(0.0)
0(0.0)

112 (91.1)
9(7.3)
2(1.6)

14 (11.4)
40 (32.5)
40 (32.5)

28 (22.8)
1(0.8)

2The one participant missing age value answered the screening questionnaire to confirm they were aged 16 years or older but did not provide their

exact date of birth.
bW-PPMA: Woebot for Postpartum Mood and Anxiety.

“Indicates participants who self-identified their race as Hispanic/Latina in addition to their ethnicity as Hispanic/Latina.

dVA: Veterans Affairs.

®ADI_Natrank: Area Deprivation Index—National Rank; derived from the Neighborhood Atlas; higher scores indicate greater neighborhood

disadvantage.

Table 2 shows psychiatric and pregnancy history. Over-
all, 31/267 (11.6%) participants self-reported a previous
PPD diagnosis and 113/267 (42.3%) a previous depression
diagnosis. At study baseline, 41/267 (15.4%) of participants
reported engaging in psychotherapy and 67/267 (25.1%)
taking a mental health medication. The number of past

pregnancies ranged from O to over 5, and regarding partici-
pants’ most recent pregnancy, 38/267 (14.2%) participants
had their child spend time in the neonatal intensive care unit,
and 22/267 (8.2%) participants reported receiving a medical
and/or genetic disorder diagnosis.

Table 2. Participant psychiatric and pregnancy history overall and by study group. These self-reported survey data were collected at this study’s

baseline.

Overall (N=267) W-PPMA? (n=144) Waitlist (n=123)

Psychiatric history, n (%)
Previous postpartum depression diagnosis
Yes
No
Prefer not to answer
Missing
Previous depression diagnosis, n (%)
Yes
No
Prefer not to answer
Missing
Prior and concomitant medications and therapy at baseline, n (%)
Any treatment at connect study baseline
Psychotherapy
Yes
No
Not sure
Missing
Mental health medication
Yes
No
Missing

31 (11.6) 18 (12.5) 13 (10.6)
234 (87.6) 125 (86.8) 109 (88.6)
1(0.4) 0(0.0) 1(0.8)
1(0.4) 1(0.7) 0(0.0)
113 (42.3) 58 (40.3) 55 (44.7)
152 (56.9) 84 (58.3) 68 (55.3)
1(0.4) 1(0.7) 0(0.0)
1(0.4) 1(0.7) 0(0.0)

86 (32.2) 44 (30.6) 42 (34.1)
41 (15.4) 24 (16.7) 17 (13.8)
221 (82.8) 118 (81.9) 103 (83.7)
4(15) 1(0.7) 324
1(0.4) 1(0.7) 0(0.0)

67 (25.1) 33 (22.9) 34 (27.6)
198 (74.2) 109 (75.7) 89 (72.4)
2(0.7) 2(14) 0(0.0)
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Overall (N=267)

W-PPMA# (n=144)

Waitlist (n=123)

Connected to or attending activities at connect study baseline
Online support groups for moms
Mommy and me or similar gatherings
Online neighborhood groups (ie, Nextdoor)
Other activity
Missing

Follow-up visits scheduled during the next 8 weeks
OB/GYNP
Pediatrician
Primary care doctor
Psychiatrist, therapist, psychologist, or clinical social worker
Other provider
Missing

Pregnancy history, n (%)

Number of previous pregnancies
0
1

2
3
4
5+
Missing
Number of term births

0
1

2
3
4
5+
Not applicable
Missing
Number of premature births
0
1
2
3
Not applicable
Missing
Number of miscarriages
0
1
2
3
5+
Not applicable
Missing
Number of stillbirths

0
1

94 (35.2)
55(20.6)
26 (9.7)
15 (5.6)
19 (7.1)
1(0.4)
251 (94.0)
206 (77.2)
179 (67.0)
40 (15.0)
53(19.9)
22(8.2)
2(0.7)

7(26)
116 (43.4)
70 (26.2)
38 (14.2)
17 (6.4)
17 (6.4)
2(0.7)

5(19)
142 (53.2)
72 (27.0)
25(94)
9(3.4)
5(1.9)
7(26)
2(0.7)

224 (83.9)
24 (9.0)
9(34)
1(0.4)
7(26)
2(0.7)

208 (77.9)
40 (15.0)
4(15)
4(15)
2(0.7)
7(26)
2(0.7)

257 (96.2)
1(0.4)

51 (35.4)
31(21.5)
14 9.7)
7(4.9)
9(6.2)
1(0.7)
130 (90.3)
105 (72.9)
89 (61.8)
22 (15.3)
31(21.5)
9(62)
2(14)

428
66 (45.8)
32(222)
21 (14.6)
8(5.6)
11 (7.6)
2(14)

32.0)
74 (51.4)
39 (27.1)
14 9.7)
5(3.5)
3(2.1)
428
2(14)

120 (83.3)
12(8.3)
6(4.2)
0(0.0)
428
2(14)

117 (81.2)
16 (11.1)
2(14)
32.0)
2(14)
428
2(14)

137 (95.1)
1(0.7)

43 (35.0)
24 (19.5)
12(9.8)
8(6.5)

10 (8.1)
0(0.0)
121 (98.4)
101 (82.1)
90 (73.2)
18 (14.6)
22 (17.9)
13 (10.6)
0(0.0)

324)
50 (40.7)
38 (30.9)
17 (13.8)
9(7.3)
6(4.9)
0(0.0)

2(1.6)
68 (55.3)
33 (26.8)
11 (8.9)
4(33)
2(1.6)
3(24)
0(0.0)

104 (84.6)
12 (9.8)
3(24)
1(0.8)
324)
0(0.0)

93 (75.6)
24 (19.5)
2(1.6)
1(0.8)
0(0.0)
3(24)
0(0.0)

120 (97.6)
0(0.0)
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Overall (N=267) W-PPMA# (n=144) Waitlist (n=123)

Not applicable
Missing
Did your most recently born child spend time in the NICU®?
Yes
No
Prefer not to answer

Missing

Has your most recently born child been diagnosed with any of the following?

No

Medical condition (eg, loss, heart condition, other birth defect)
Genetic disorder (eg, Down syndrome)

Medical and genetic conditions

Other
Missing

7(2.6) 4(28) 324)
2(0.7) 2(14) 0(0.0)

38 (14.2) 20 (13.9) 18 (14.6)
222 (83.1) 119 (82.6) 103 (83.7)
3(1.1) 1(0.7) 2(1.6)
4(15) 428 0(0.0)
241 (90.3) 132 (91.7) 109 (88.6)
8(3.0) 5(3.5) 324)
1(04) 0(0.0) 1(0.8)
1(04) 0(0.0) 1(0.8)

12 (4.5) 32.0) 9(7.3)
4(15) 4(28) 0(0.0)

AW-PPMA: Woebot for Postpartum Mood and Anxiety.
POB/gyn: obstetrician/gynecologist.
“NICU: neonatal intensive care unit.

Primary Outcomes: Feasibility,
Acceptability, and Satisfaction

Table 3 shows app engagement metrics. Across the 8-week
intervention, the median number of days that participants

used W-PPMA was 9.0 (IQR 5.0-23.8) and 4.0 (IQR 2.0-7.0)
active weeks. Participants sent a median of 217 (IQR 89-688)
in-app messages and completed 6.0 (IQR 2.3-18.8) stories
and 1.5 (IQR 1.0-3.0) tools.

Table 3. Woebot app engagement metrics. These are the primary outcome measures of app engagement among the W-PPMA? group for the initial

8-week treatment period. As the W-PPMA user experience is tailored entirely to the user’s input, there is no a priori set number of stories and/or tools

a user must complete; rather, each conversation with Woebot is adapted to the user in the moment with as-needed offering of stories and/or tools.

Engagement metric

Values, median (IQR)

Active days

Active weeks
Messages sent by user
Stories completed

Tools completed
Tools rated

9.0 (5.0-23.8)
4.0 (2.0-7.0)

217 (89-688)
6.0 (23-18.8)

1.5(1.0-3.0)
1.0 (0.0-2.0)

4W-PPMA: Woebot for Postpartum Mood and Anxiety.

Of the intention-to-treat W-PPMA group, 122/144 (84.7%)
completed the 8-week (EOI) measures for acceptability,
feasibility, and satisfaction. The median score for URPI-F
was 310 (IQR 28.0-34.0), for URPI-A was 300 (IQR
28.0-34.0), and for CSQ-8 was 26.0 (IQR 24.0-29.0). Score
distributions are presented in Figure S1 in Multimedia
Appendix 1. Slightly higher scores were seen in the PP
sensitivity analysis that included 76/144 (52.8%) of the
W-PPMA group, with median scores of 32.0 (IQR 29.0-36.0)
for URPI-F, 31.5 (IQR 28.0-35.2) for URPI-A, and 27.0 (IQR
24.0-29.2) for CSQ-8.

Secondary Outcome: Symptoms of
Depression (PHQ-8)

There were 97 participants (n=48 W-PPMA, n=49 waitlist)
with a baseline PHQ-8 score of at least 5, the minimal total

https://pediatrics.jmir.org/2026/1/e74083

score of the PHQ-8 indicating the presence of at least mild
symptoms of depression. Multiple imputation was used to
impute missing 8-week PHQ-8 scores for 14 participants
(n=5 W-PPMA, n=9 waitlist). Overall mean change in PHQ-8
from baseline to EOI was —0.3 (SD 4.2), whereby W-PPMA
averaged slight improvement (0.7, SD 3.4) and the waitlist
group averaged no change (0.0, SD 4.8). The between-group
effect size was small (Cohen d —0.16) and not statistically
significant after adjustment for multiple testing (P=.99). The
PP sensitivity analysis showed a greater separation of groups
(W-PPMA: -14, SD 3.5, waitlist: 0.7, SD 3.9, adjusted
P=.13) with medium effect size (Cohen d —0.57). Figure 3
shows the distribution of change scores for the intention-to-
treat and PP subgroups.
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Figure 3. Change scores for exploratory mood and preliminary efficacy measures. Mean and SD of change scores at each time point relative to the
baseline overall and by treatment group. To support interpretation in the context of the established measures, scores are presented in the original units
and should not be directly compared between scales, as a 1-point change represents a different percentage change across scale ranges (PSS: 0-40,
EPDS: 0-27, GAD-7: 0-21, MIBS: 0-24). The asterisk indicates the 8-week end-of-intervention point after which the waitlist group gained access
to the intervention. The number in each legend is the minimum number of participants included across all time points. EPDS: Edinburgh Postnatal
Depression Scale; GAD-7: Generalized Anxiety Disorder Scale; ITT: intention-to-treat; MIBS: Mother-to-Infant Bonding Scale; PSS: Perceived
Stress Scale; W-PPMA: Woebot for Postpartum Mood and Anxiety.
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Additional planned sensitivity analyses produced similar 6.9, SD 3.4) than waitlist (8.4, SD 5.1) group (Cohen d
patterns, but neither analysis was statistically significant: the —0.48, adjusted P=.38). Multiple regression analyses to adjust
comparison of week-8 EOI scores had an adjusted P value of for potential residual confounding by baseline characteris-
.38, and the adjusted regression analysis had an adjusted P tics found access to W-PPMA was associated with a 1-
value of .96. Comparison of the 8-week EOI scores alone point reduction in PHQ-8 change score as compared to
showed lower average symptoms in the W-PPMA (mean the waitlist control group (95% CI -2.69 to 0.69, adjusted
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P=96). All regression coefficients are presented in Table
S1 in Multimedia Appendix 1. Examining PHQ-8 scores by
clinical category showed similar distributions at baseline and
descriptively lower severity in the W-PPMA group than in the
waitlist group; no P value was reported for this descriptive
comparison (Table S2 in Multimedia Appendix 1). Inten-
tion-to-treat results indicated that among those with eleva-
ted symptoms at baseline, 9/48 (18.8%) W-PPMA and 9/49
(18.4%) waitlist participants improved by at least 4 points.
In the PP subgroup, 7 W-PPMA participants and 5 waitlist
participants improved by at least 4 points.

Exploratory Outcomes: Postnatal Anxiety
(GAD-7), Depression (EPDS), Stress
(PSS), MIBS, and Therapeutic Bond
(WAI-SR)

Preliminary mood and efficacy measures. Table 4 displays the
median (IQR) scores with Cohen d between-group effect size
for each exploratory outcome at each time point. The PSS
and EPDS showed small between-group effect sizes in favor
of W-PPMA at 4-, 8-, and 12-week points. By the 16-week
EOS point, differences had mostly disappeared, driven by
a reduction in waitlist scores, while the W-PPMA scores
stayed relatively stable after 8-weeks; the waitlist group
had access to the app from 8-weeks to 16-weeks while the

Ajayi et al

W-PPMA group had access for the full 16-weeks. There were
very small or no differences between W-PPMA and waitlist
groups across all time points for the GAD-7 and MIBS.
Participant counts by measure and time point are reported
in Table S3 in Multimedia Appendix 1. In the PP sensitiv-
ity analyses, differences were not statistically significant but
were descriptively larger than in the primary intention-to-treat
analysis, with the largest effect observed for the PSS at
EOI (Cohen d=—0.47; Table S4 in Multimedia Appendix 1).
Figure 3 shows the change scores for each measure across this
study’s period. The mean difference from baseline to EOI was
-1.59 (95% CI 2.4 to —0.73) for PSS, —-0.51 (95% CI —-1.36
to 0.34) for EPDS, —0.05 (95% CI —0.91 to 0.80) for GAD-7,
and —0.43 (95% CI —1.28 to 0.42) for MIBS. For all measures
except MIBS, the difference was larger in favor of W-PPMA
in the PP sensitivity analyses (Table S4 legend in Multimedia
Appendix 1)

Therapeutic Bond. The WAI-SR median score was 42.0
(IQR 36.0-51.0) at baseline among the 94/144 (65.3%)
W-PPMA participants who completed it, and increased to
48.0 (IQR 41.0-53.0) at EOI among the 113/144 (78.5%)
who completed it at the second time measure. PP sensitivity
analysis scores were similar (baseline: 43.0, IQR 37.0-51.0,
with n=54, week 8: 51.0, IQR 45.0-54.8, with n=70).

Table 4. Exploratory measures of mood and efficacy at each study time point. Median (IQR) scores with Cohen d measure of effect size between

W-PPMA? and waitlist groups for exploratory measures of mood and preliminary efficacy at each time point. Negative Cohen d represents lower

scores in the W-PPMA group. The number of participants who completed each measure and are represented in the calculations is reported in Table

S3 in Multimedia Appendix 1.

Baseline Week 4

Week 8 Week 12 Week 16

PSSP (range 0-40)

Overall, median 13.0 (8.8-20.0) 15.0 (9.0-21.0)

(IQR)
W-PPMA, median 13.0 (8.0-19.0) 15.0 (8.0-20.0)
(IQR)
Waitlist, median 14.0 (9.0-20.0) 16.0 (10.2-22.8)
(IQR)
Cohen d -0.16 -0.25
EPDS¢ (range 0-27)
Overall, median 50 (2.0-9.0) 50 (2.0-10.0)
(IQR)
W-PPMA, median 5.0 (2.0-8.0) 40 (2.0-9.0)
(IQR)
Waitlist, median 5.5(2.0-10.0) 7.0 (3.0-11.0)
(IQR)
Cohen d -0.16 -0.26
GAD-74 (range 0-21)
Overall, median 4.0 (2.0-7.0) 5.0 (2.0-8.0)
(IQR)
W-PPMA, median 4.0 (2.0-7.0) 5.0 (2.0-8.0)
(IQR)
Waitlist, median 5.0 (3.0-7.0) 5.0 (3.0-8.0)
(IQR)
Cohen d -0.18 -0.11

MIBSF® (range 0-24)

15.0 (8.0-20.0) 14.0 (8.5-20.5) 13.5(8.0-20.8)

13.0 (8.0-19.5) 13.0 (7.0-20.0) 13.0 (8.0-20.0)

16.0 (10.0-22.0) 15.0 (10.0-22.0) 150 (8.0-21.0)
-033 -0.23 -0.13

5.0 (2.0-9.0) 5.0 (2.0-10.0) 40 (2.0-8.0)
40 (2.0-8.0) 40 (10-9.0) 40 (10-8.0)
6.0 (2.2-10.0) 50 (2.0-11.0) 5.0 (2.0-8.0)
022 -0.23 -0.10

5.0 (2.0-8.0) 5.0 (1.0-8.0) 40 (1.0-7.0)
40 (10-7.0) 40 (10-7.8) 4.0 (10-7.0)
5.0 (2.0-8.0) 5.0 (2.0-8.0) 40 (10-7.0)
-0.14 -0.10 0.06
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Baseline Week 4 Week 8 Week 12 Week 16

Overall, median 3.0 (1.0-5.0) 3.0 (1.0-6.0) 3.0 (1.0-5.0) 2.0 (0.0-6.0) 2.0 (1.0-5.0)

(IQR)

W-PPMA, median 3.0 (1.0-5.0) 3.0 (1.0-5.0) 2.5(1.0-4.0) 2.0(0.0-5.2) 2.0 (1.0-5.0)

(IQR)

Waitlist, median 3.0 (1.0-5.0) 3.0 (1.0-6.0) 3.0 (1.0-6.0) 2.0 (0.0-6.0) 2.0 (0.0-5.0)

(IQR)

Cohen d 0.04 -0.14 -0.12 -0.08 0.08

4W-PPMA: Woebot for Postpartum Mood and Anxiety.
bPSS: Perceived Stress Scale.

“EPDS: Edinburgh Postnatal Depression Scale.
dGAD-7: Generalized Anxiety Disorder Scale.

°MIBS: Mother-to-Infant Bonding Scale.

Exploratory Analyses: Stratified Analyses

Perceptions of Stigma

The overall baseline PBPT-Stigma Subscale score median
was 12.0 (IQR 9.0-15.0), similar in W-PPMA (12.0, IQR
9.0-14.0) and waitlist (11.0, IQR 10.0-15.0) groups at
baseline. Variation across strata was within 2 points. The
highest point estimate was among the racial background strata
of Hispanic/Latina (14.0, IQR 13.8-15.2) and those who did
not have health insurance (14.0, IQR 11.5-17.5). The lowest
point estimates were among those employed part time (10.0,
IQR 8.0-13.5) and with military health insurance (10.0, IQR
9.0-11.5; Table S5 in Multimedia Appendix 1).

Usability and Acceptability Measures

The median URPI-F score was similar across strata, with
the lowest median scores being 2 points below the overall
median among those not employed and with ADI ranking
75 and above, and 5 points lower than the overall median
among those without health insurance. Two overall strata had
median scores 2 points higher, including military health care
insurance and those with high school or General Educational
Development (GED) education. The URPI-A had a wider
range of scores across strata, with a median score 6 points
above the overall median among those single, separated, or
divorced and 5 points higher among ADI ranking 75 and
above; and a median 6 points below the overall median
among those without health insurance. The CSQ-8 had the
highest median score among those with a high school or GED
education and lowest among those without health insurance.
All stratified usability and acceptability measure scores,
including by study subgroups, are in Table S6 in Multimedia
Appendix 1.

Preliminary Mood and Efficacy Measures

The PSS baseline scores were highest among those who
reported being Black, not employed, or not having health
insurance. The EOI scores were highest among those who
reported being Asian, Hispanic/Latina, or not employed
(Table S7 in Multimedia Appendix 1). EPDS baseline scores
were highest among those who reported being Black and
without health insurance, with week 8 scores additionally
highest among those who reported being Black or not
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employed (Table S8 in Multimedia Appendix 1). GAD-7 and
MIBS median scores among the entire cohort were within
2 points across all strata (Tables S9 and S10, respectively,
in Multimedia Appendix 1). WAI-SR scores were highest
among Black participants, and ADI ranking of at least 75
strata at baseline and among those with military health
insurance or ADI ranking of at least 75 at week 8 (Table
S11 in Multimedia Appendix 1).

Discussion

Principal Results

In this study, we assessed the feasibility, acceptability, and
preliminary efficacy of the W-PPMA intervention to provide
emotional support among a diverse and bilingual cohort. The
results demonstrated high feasibility and acceptability among
participants, as evidenced by strong scores on the URP-IR
and CSQ-8. The intervention achieved notable engagement,
with participants using W-PPMA for a median of 9 (IQR
5-24) days and sending a median of 217 (IQR 89-688)
messages across the 8-week intervention period.

The primary PHQ-8 outcome showed a small, nonsignifi-
cant effect in the intention-to-treat analysis (Cohen d=-0.16;
P=.99). Among exploratory outcomes at EOI, the between-
group difference in PSS change favored W-PPMA and had
a 95% CI that excluded O (mean difference —1.59, 95%
CI 2.4 to —0.73), whereas the EPDS difference was not
statistically significant (mean difference —0.51,95% CI —-1.36
to 0.34). Participants in the W-PPMA group had a statistically
significant improvement in perceived stress relative to the
waitlist control group at EOI; the between-group difference
in EPDS scores was not statistically significant. PP analyses
indicated moderate effect sizes, particularly for perceived
stress, highlighting the potential of W-PPMA in reducing
postpartum psychological distress. Therapeutic bonding with
Woebot was also positively rated, suggesting the relational
agent’s ability to foster a supportive user experience.

Despite challenges in achieving the full recruitment target
in a timely fashion, this study successfully enrolled a
diverse cohort of postpartum individuals, ensuring represen-
tation of underrepresented racial, ethnic, and socioeconomic
groups. Notably, W-PPMA demonstrated strong engagement
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across these diverse populations, reinforcing its promise as
a scalable and inclusive intervention. The findings further
support W-PPMA'’s potential to foster positive therapeu-
tic engagement among groups historically underrepresented
in digital health research. For example, working alliance
(WAI-SR) scores were highest among Black participants
and those residing in the most socioeconomically disad-
vantaged neighborhoods (ADI =75) at baseline. By week
8, Hispanic/Latina participants, those of multiple racial
backgrounds, and those in areas with an ADI ranking of at
least 75 demonstrated the highest WAI-SR scores, suggest-
ing that W-PPMA effectively engaged these populations over
time.

Additionally, participant satisfaction with W-PPMA was
notably high among those with a high school or GED, as
indicated by the CSQ-8 scores. This underscores W-PPMA'’s
accessibility and acceptability among individuals who may
have limited access to traditional mental health services. The
intervention’s ability to resonate across educational back-
grounds, racial and ethnic identities, and socioeconomic strata
highlights its potential as an equitable and scalable digital
mental health tool.

The small effect estimates and largely nonsignificant
differences should also be interpreted in the context of
the study’s early enrollment closure and resulting limited
statistical power. However, the overall findings suggest that
digital interventions such as W-PPMA hold promise for
reducing postpartum psychological distress, particularly in
populations with historically limited access to mental health
care.

Comparison With Prior Work

Fitzpatrick et al [25] demonstrated that Woebot reduced
anxiety and depression symptoms among young adults, and
Prochaska et al [28,29] extended this work to substance use,
reporting favorable usability and clinical outcomes. More
recently, Suharwardy and Ramachandran [26,27] piloted
Woebot in postpartum women, showing feasibility but in
smaller, less diverse samples. Compared with these stud-
ies, our trial represents the largest randomized evaluation
of Woebot in a postpartum cohort to date, and uniquely
emphasized recruiting participants from underrepresented
racial, ethnic, and socioeconomic groups. While the effect
size for depressive symptoms was modest, it is consis-
tent with early evaluations of DMHIs and underscores
the importance of feasibility and acceptability outcomes as
precursors to broader clinical impact. Our results extend the
literature by demonstrating high engagement, satisfaction,
and therapeutic alliance in a diverse postpartum population,
highlighting W-PPMA’s potential to address equity gaps in
perinatal mental health care. It is also notable that guided
digital interventions and telemedicine-delivered psychother-
apy have generally shown stronger efficacy than unguided
self-help programs [51,52]. Our modest effect sizes align with
this broader pattern, while the high feasibility and accepta-
bility of W-PPMA underscore its potential as a scalable,
lower-intensity option that complements rather than replaces
clinician-delivered care.

https://pediatrics.jmir.org/2026/1/e74083
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Limitations

Although our sample included greater representation of racial
and ethnic minority participants than many prior digital
psychotherapy and postpartum intervention trials, it neverthe-
less remained majority White, which may constrain gen-
eralizability. This distribution is consistent with national
surveillance data showing that most postpartum samples in
the United States are majority White [7] and reflects a
common challenge across perinatal mental health intervention
trials. Selection bias is also possible, as participants were
drawn from individuals already enrolled in the PowerMom
digital research platform and willing to engage in an app-
based trial, which may overrepresent those who are more
digitally literate or motivated to participate in research.
Our study was initially designed with a larger recruitment
target to support efficacy analyses; however, early closure of
enrollment resulted in an underpowered sample for detect-
ing small to moderate effect sizes. Accordingly, efficacy
findings should be interpreted as exploratory, while the
primary study objectives of feasibility, acceptability, and
satisfaction remain adequately addressed. Despite efforts to
recruit underrepresented racial and ethnic groups, challenges
in reaching some populations persisted. Future studies should
consider additional strategies to ensure greater representation,
such as leveraging community partnerships and multilingual
recruitment materials.

Second, while this study demonstrated high engagement,
the intervention’s duration (8 wk) may have been insuffi-
cient to capture the full impact of W-PPMA on all out-
comes, particularly for participants with more severe baseline
symptoms of depression. Additionally, reliance on self-repor-
ted measures introduces the potential for response bias, and
app engagement metrics may not fully capture the depth or
nuance of participants’ interactions with the intervention.

Third, an unexpected challenge was fraudulent attempts to
obtain participation incentives (e-gift cards). The relatively
high level of participant compensation may have contributed
to fraudulent enrollment attempts. The platform’s automated
system was exploited by 580 fraudulent enrollments, leading
to a rapid spike in participation in both the baseline study
and the Woebot substudy. These accounts were detected
and excluded before randomization, ensuring that the final
analytic sample comprised only verified participants who met
eligibility criteria. A small number of fraudulent accounts
received e-gift card links before detection. We implemen-
ted anomaly detection measures, including monitoring the
time taken to complete e-consent and baseline surveys
and flagging irregular enrollment patterns (eg, duplicate IP
addresses). These measures successfully curtailed fraudulent
activity. Future studies should incorporate automated fraud
detection tools from the outset to prevent disruptions and
ensure data integrity.

Fourth, the lack of blinding and the use of a waitlist
control group, rather than an active comparator, may have
influenced participants’ responses. While ethical considera-
tions guided this choice, future research should explore the
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efficacy of W-PPMA against active comparators to better
contextualize its effectiveness.

Finally, attrition and missing data were challenges,
particularly among participants with higher baseline
depressive symptoms. Although imputation methods and
sensitivity analyses were used to address this, results should
be interpreted with caution.

Future Directions

Future work should prioritize adequately powered random-
ized controlled trials with active comparators to rigorously
assess clinical efficacy. Longer follow-up periods beyond 16
weeks will be essential to evaluate the durability of interven-
tion effects and their potential role in relapse prevention. In
parallel, implementation studies are needed to explore how
W-PPMA can be integrated into postpartum care pathways,
including obstetric, pediatric, and primary care settings.
Real-world deployment of W-PPMA could involve integra-
tion within obstetric, pediatric, or primary care settings,
where it may serve as a first-line or adjunctive support
tool. As the intervention is automated, per-user delivery
costs are likely to be substantially lower than clinician-
delivered psychotherapy, although formal cost-effectiveness
evaluations are needed. Finally, equity considerations remain

Ajayi et al

central. Although our recruitment strategy successfully
engaged historically underrepresented populations, additional
strategies are needed to address barriers such as technol-
ogy access, digital literacy, and bilingual delivery. Ensuring
equitable reach and sustained engagement will be critical
to maximizing the impact of DMHIs such as W-PPMA on
postpartum mental health.

Conclusions

This research demonstrates W-PPMA’s feasibility, accepta-
bility, and potential as a scalable digital support tool for
postpartum mental health in a diverse population. High
user engagement and satisfaction underscore the interven-
tion’s usability, while exploratory findings suggest benefits
for depressive symptoms and perceived stress. Importantly,
W-PPMA'’s accessibility and cultural adaptability highlight its
promise in addressing systemic barriers to postpartum mental
health care, including stigma, cost, and provider shortages.

Beyond individual outcomes, these results contribute to
the growing evidence base for DMHIs, extending prior work
by demonstrating engagement and therapeutic alliance in a
large, diverse postpartum cohort. Collectively, our findings
position W-PPMA as a promising equitable solution to bridge
persistent gaps in perinatal mental health support.

Acknowledgments

This study was made possible through the support of the PowerMom research platform and its consortium partners. We
extend our gratitude to the community-based organizations that assisted in recruitment efforts, particularly those serving Black
and Hispanic/Latina populations. We also acknowledge the contributions of this study's participants, whose engagement and
feedback have provided invaluable insights. From the Scripps Research team, we thank Shiri Warshawsky for her instrumental
role in study operations and monitoring; Felipe Delgado, BS, for his contributions to custom development within MyDataHelps
and preliminary data exports; and Giorgio Quer, PhD, and the Scripps Research data science team for setting up the initial
coding necessary for this project. From the Woebot team, we would like to thank Stephanie Rapoport, MA, and Emily Durden,
PhD, for their early contributions to drafting this study's protocol, Megan Flom, PhD, for quality control of the statistical
analysis plan, and Stephanie Eaneff, MSP, for developing the code and extracting app usage data. Lastly, we thank the
Institutional Review Board of the Scripps Research Translational Institute for their oversight and guidance in conducting this
research.

Funding

This work received partial support from National Center for Advancing Translational Sciences (UM 1TR004407) and from The
Patrick J. McGovern Foundation.

Data Availability

The datasets generated and analyzed during the PowerMom study are not publicly available due to privacy and confidentiality
restrictions. This study collected sensitive health and demographic data from participants, which are deidentified but remain
protected under Institutional Review Board protocols. Researchers who wish to access the data for legitimate academic
purposes can submit a formal request to the corresponding author. Requests will be evaluated on a case-by-case basis to ensure
compliance with ethical guidelines and data use agreements. The code used for data analysis is available upon request from the
corresponding author.

Authors’ Contributions

TA and AR were principal investigators for this study and led this paper's writing, review, and revisions. Two statisticians
(JW and JK), employees of Scripps Research with no relationship to Woebot, were responsible for the analyses. LA and LB
managed project operations, reviewed this paper, and participated in drafting sections. ER and KB-M contributed to study
design and provided high-level review and edits of this paper. AW contributed to the initial statistical analysis plan and paper
review. GM contributed to statistical analysis and reviewed and edited the manuscript.

Conflicts of Interest
AR, AW, and MA, are employed by Woebot Health. LB is a former employee of Woebot Health.

https://pediatrics jmir.org/2026/1/e74083 JMIR Pediatr Parent 2026 | vol. 9 1 €74083 | p. 17

(page number not for citation purposes)


https://pediatrics.jmir.org/2026/1/e74083

JMIR PEDIATRICS AND PARENTING Ajayi et al

Multimedia Appendix 1

Outcome distributions, regression coefficients, data-completion counts, sensitivity analyses, and stratified analyses.
[DOCX File (Microsoft Word File), 309 KB-Multimedia Appendix 1]

Checklist 1

CONSORT-eHealth Checklist.
[PDEF File (Adobe File), 95 KB-Checklist 1]

References

1. Choi KW, Sikkema KJ. Childhood maltreatment and perinatal mood and anxiety disorders: a systematic review. Trauma
Violence Abuse. Dec 2016;17(5):427-453. [doi: 10.1177/1524838015584369] [Medline: 25985988]

2. Henshaw C. Mood disturbance in the early puerperium: a review. Arch Womens Ment Health. Aug 2003;6 Suppl 2:S33-
S42. [doi: 10.1007/s00737-003-0004-x] [Medline: 14615921]

3.  Howard LM, Molyneaux E, Dennis CL, Rochat T, Stein A, Milgrom J. Non-psychotic mental disorders in the perinatal
period. Lancet. Nov 15, 2014;384(9956):1775-1788. [doi: 10.1016/S0140-6736(14)61276-9] [Medline: 25455248]

4. Symptoms of depression among women. Centers for Disease Control and Prevention. May 15, 2024. URL: https://www.
cdc.gov/reproductive-health/depression/index.html [Accessed 2026-09-01]

5. Tosto V, Ceccobelli M, Lucarini E, et al. Maternity blues: a narrative review. J Pers Med. Jan 13, 2023;13(1):154. [doi:
10.3390/jpm13010154] [Medline: 36675815]

6.  Reck C, Stehle E, Reinig K, Mundt C. Maternity blues as a predictor of DSM-IV depression and anxiety disorders in the
first three months postpartum. J Affect Disord. Feb 2009;113(1-2):77-87. [doi: 10.1016/].jad.2008.05.003] [Medline:
18573539]

7.  Bauman BL, Ko JY, Cox S, et al. Vital signs: postpartum depressive symptoms and provider discussions about perinatal
depression - United States, 2018. MMWR Morb Mortal Wkly Rep. May 15, 2020;69(19):575-581. [doi: 10.15585/
mmwr.mm6919a2] [Medline: 32407302]

8. Gavin NI, Gaynes BN, Lohr KN, Meltzer-Brody S, Gartlehner G, Swinson T. Perinatal depression: a systematic review
of prevalence and incidence. Obstet Gynecol. Nov 2005;106(5 Pt 1):1071-1083. [doi: 10.1097/01.AO0G.0000183597.
31630.db] [Medline: 16260528]

9.  Grisbrook MA, Letourneau N. Improving maternal postpartum mental health screening guidelines requires assessment of
post-traumatic stress disorder. Can J Public Health. Apr 2021;112(2):240-243. [doi: 10.17269/s41997-020-00373-8]
[Medline: 32780347]

10. Brummelte S, Galea LAM. Postpartum depression: etiology, treatment and consequences for maternal care. Horm
Behav. Jan 2016;77:153-166. [doi: 10.1016/j.yhbeh.2015.08.008] [Medline: 26319224]

11. Bobo WV, Yawn BP. Concise review for physicians and other clinicians: postpartum depression. Mayo Clin Proc. Jun
2014;89(6):835-844. [doi: 10.1016/j.mayocp.2014.01.027] [Medline: 24943697]

12. Li X, Laplante DP, Paquin V, Lafortune S, Elgbeili G, King S. Effectiveness of cognitive behavioral therapy for
perinatal maternal depression, anxiety and stress: a systematic review and meta-analysis of randomized controlled trials.
Clin Psychol Rev. Mar 2022;92:102129. [doi: 10.1016/j.cpr.2022.102129] [Medline: 35123346]

13. Miniati M, Callari A, Calugi S, et al. Interpersonal psychotherapy for postpartum depression: a systematic review. Arch
Womens Ment Health. Aug 2014;17(4):257-268. [doi: 10.1007/s00737-014-0442-7] [Medline: 24957781]

14. Prevatt BS, Desmarais SL. Facilitators and barriers to disclosure of postpartum mood disorder symptoms to a healthcare
provider. Matern Child Health J. Jan 2018;22(1):120-129. [doi: 10.1007/s10995-017-2361-5] [Medline: 28766092]

15. Fonseca A, Gorayeb R, Canavarro MC. Women’s help-seeking behaviours for depressive symptoms during the perinatal
period: socio-demographic and clinical correlates and perceived barriers to seeking professional help. Midwifery. Dec
2015;31(12):1177-1185. [doi: 10.1016/j.midw.2015.09.002] [Medline: 26433622]

16. Grissette BG, Spratling R, Aycock DM. Barriers to help-seeking behavior among women with postpartum depression. J
Obstet Gynecol Neonatal Nurs. Nov 2018;47(6):812-819. [doi: 10.1016/j.jogn.2018.09.006] [Medline: 30296405]

17. Dennis CL, Chung-Lee L. Postpartum depression help-seeking barriers and maternal treatment preferences: a qualitative
systematic review. Birth. Dec 2006;33(4):323-331. [doi: 10.1111/j.1523-536X.2006.00130.x] [Medline: 17150072]

18.  Sherman LJ, Ali MM. Diagnosis of postpartum depression and timing and types of treatment received differ for women
with private and medicaid coverage. Womens Health Issues. 2018;28(6):524-529. [doi: 10.1016/j.whi.2018.08.007]
[Medline: 30314906]

19. Cook BL, Trinh NH, Li Z, Hou SSY, Progovac AM. Trends in racial-ethnic disparities in access to mental health care,
2004-2012. Psychiatr Serv. Jan 1, 2017;68(1):9-16. [doi: 10.1176/appi.ps.201500453] [Medline: 27476805]

https://pediatrics.jmir.org/2026/1/e74083 JMIR Pediatr Parent 2026 | vol. 9 | €74083 | p. 18
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=pediatrics_v9i1e74083_app1.docx
https://jmir.org/api/download?alt_name=pediatrics_v9i1e74083_app1.docx
https://jmir.org/api/download?alt_name=pediatrics_v9i1e74083_app2.pdf
https://jmir.org/api/download?alt_name=pediatrics_v9i1e74083_app2.pdf
https://doi.org/10.1177/1524838015584369
http://www.ncbi.nlm.nih.gov/pubmed/25985988
https://doi.org/10.1007/s00737-003-0004-x
http://www.ncbi.nlm.nih.gov/pubmed/14615921
https://doi.org/10.1016/S0140-6736(14)61276-9
http://www.ncbi.nlm.nih.gov/pubmed/25455248
https://www.cdc.gov/reproductive-health/depression/index.html
https://www.cdc.gov/reproductive-health/depression/index.html
https://doi.org/10.3390/jpm13010154
http://www.ncbi.nlm.nih.gov/pubmed/36675815
https://doi.org/10.1016/j.jad.2008.05.003
http://www.ncbi.nlm.nih.gov/pubmed/18573539
https://doi.org/10.15585/mmwr.mm6919a2
https://doi.org/10.15585/mmwr.mm6919a2
http://www.ncbi.nlm.nih.gov/pubmed/32407302
https://doi.org/10.1097/01.AOG.0000183597.31630.db
https://doi.org/10.1097/01.AOG.0000183597.31630.db
http://www.ncbi.nlm.nih.gov/pubmed/16260528
https://doi.org/10.17269/s41997-020-00373-8
http://www.ncbi.nlm.nih.gov/pubmed/32780347
https://doi.org/10.1016/j.yhbeh.2015.08.008
http://www.ncbi.nlm.nih.gov/pubmed/26319224
https://doi.org/10.1016/j.mayocp.2014.01.027
http://www.ncbi.nlm.nih.gov/pubmed/24943697
https://doi.org/10.1016/j.cpr.2022.102129
http://www.ncbi.nlm.nih.gov/pubmed/35123346
https://doi.org/10.1007/s00737-014-0442-7
http://www.ncbi.nlm.nih.gov/pubmed/24957781
https://doi.org/10.1007/s10995-017-2361-5
http://www.ncbi.nlm.nih.gov/pubmed/28766092
https://doi.org/10.1016/j.midw.2015.09.002
http://www.ncbi.nlm.nih.gov/pubmed/26433622
https://doi.org/10.1016/j.jogn.2018.09.006
http://www.ncbi.nlm.nih.gov/pubmed/30296405
https://doi.org/10.1111/j.1523-536X.2006.00130.x
http://www.ncbi.nlm.nih.gov/pubmed/17150072
https://doi.org/10.1016/j.whi.2018.08.007
http://www.ncbi.nlm.nih.gov/pubmed/30314906
https://doi.org/10.1176/appi.ps.201500453
http://www.ncbi.nlm.nih.gov/pubmed/27476805
https://pediatrics.jmir.org/2026/1/e74083

JMIR PEDIATRICS AND PARENTING Ajayi et al

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Summers-Gabr NM. Rural-urban mental health disparities in the United States during COVID-19. Psychol Trauma. Aug
2020;12(S1):S222-S224. [doi: 10.1037/tra0000871] [Medline: 32478541]

Singla DR, Meltzer-Brody SE, Silver RK, et al. Scaling Up Maternal Mental Healthcare by Increasing Access to
Treatment (SUMMIT) through non-specialist providers and telemedicine: a study protocol for a non-inferiority
randomized controlled trial. Trials. Mar 5, 2021;22(1):186. [doi: 10.1186/s13063-021-05075-1] [Medline: 33673867]
Feldman N, Perret S. Digital mental health for postpartum women: perils, pitfalls, and promise. NPJ Digit Med. Jan 26,
2023;6(1):11. [doi: 10.1038/541746-023-00756-4] [Medline: 36702915]

Gega L, Marks I, Mataix-Cols D. Computer-aided CBT self-help for anxiety and depressive disorders: experience of a
London clinic and future directions. J Clin Psychol. Feb 2004;60(2):147-157. [doi: 10.1002/jclp.10241] [Medline:
14724922]

Ajayi T, Kueper J, Ariniello L, et al. Digital health platform for maternal health: design, recruitment strategies, and
lessons learned from the PowerMom Observational Cohort Study. JMIR Form Res. Apr 7, 2025;9:¢70149. [doi: 10.2196/
70149] [Medline: 40194282]

Fitzpatrick KK, Darcy A, Vierhile M. Delivering cognitive behavior therapy to young adults with symptoms of
depression and anxiety using a fully automated conversational agent (Woebot): a randomized controlled trial. IMIR
Ment Health. Jun 6, 2017;4(2):e19. [doi: 10.2196/mental.7785] [Medline: 28588005]

Ramachandran M, Suharwardy S, Leonard SA, et al. 74: Acceptability of postnatal mood management through a
smartphone-based automated conversational agent. Am J Obstet Gynecol. Jan 2020;222(1):S62. [doi: 10.1016/j.ajog.
2019.11.090]

Suharwardy S, Ramachandran M, Leonard SA, et al. 116: Effect of an automated conversational agent on postpartum
mental health: a randomized, controlled trial. Am J Obstet Gynecol. Jan 2020;222(1):S91. [doi: 10.1016/j.ajog.2019.11.
132]

Prochaska JJ, Vogel EA, Chieng A, et al. A therapeutic relational agent for reducing problematic substance use
(Woebot): development and usability study. J Med Internet Res. Mar 23, 2021;23(3):e24850. [doi: 10.2196/24850]
[Medline: 33755028]

Prochaska JJ, Vogel EA, Chieng A, et al. A randomized controlled trial of a therapeutic relational agent for reducing
substance misuse during the COVID-19 pandemic. Drug Alcohol Depend. Oct 1,2021;227:108986. [doi: 10.1016/].
drugalcdep.2021.108986] [Medline: 34507061

PowerMom: a consortium advancing research into maternal health. Scripps Research Digital Trials Center. URL: https://
digitaltrials.scripps.edu/powermom [Accessed 2026-08-12]

All of Us Research Program Investigators, Denny JC, Rutter JL, et al. The “All of Us” research program. N Engl J Med.
Aug 15,2019;381(7):668-676. [doi: 10.1056/NEJMsr1809937] [Medline: 31412182]

Assessing and treating suicidal behaviors: a quick reference guide. American Psychiatric Association. Nov 2003. URL:
https://psychiatryonline.org/pb/assets/raw/sitewide/practice guidelines/guidelines/suicide-guide-1410457253647 .pdf
[Accessed 2026-09-01]

Suicide prevention: how-to guide. AMA. May 8§, 2024. URL: https://www.ama-assn.org/system/files/bhi-suicide-
prevention-how-to-guide.pdf [Accessed 2026-08-12]

Briesch AM, Chafouleas SM, Neugebauer SR, Riley-Tillman TC. Assessing influences on intervention implementation:
revision of the Usage Rating Profile-Intervention. J Sch Psychol. Feb 2013;51(1):81-96. [doi: 10.1016/j.jsp.2012.08.006]
[Medline: 23375174]

Larsen DL, Attkisson CC, Hargreaves WA, Nguyen TD. Assessment of client/patient satisfaction: development of a
general scale. Eval Program Plann. 1979;2(3):197-207. [doi: 10.1016/0149-7189(79)90094-6] [Medline: 10245370]
Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression severity measure. J Gen Intern Med. Sep
2001;16(9):606-613. [doi: 10.1046/j.1525-1497.2001.016009606.x] [Medline: 11556941]

Dhingra SS, Kroenke K, Zack MM, Strine TW, Balluz LS. PHQ-8 days: a measurement option for DSM-5 major
depressive disorder (MDD) severity. Popul Health Metrics. Apr 28, 2011;9:11. [doi: 10.1186/1478-7954-9-11] [Medline:
21527015]

Pavlov C, Egan K, Limbers C. Reliability and validity of the PHQ-8 in first-time mothers who used assisted reproductive
technology. Hum Reprod Open. 2022;2022(2):hoac019. [doi: 10.1093/hropen/hoac019] [Medline: 35591921]

Kroenke K, Spitzer RL. The PHQ-9: a new depression diagnostic and severity measure. Psychiatr Ann. Sep
2002;32(9):509-515. [doi: 10.3928/0048-5713-20020901-06]

Cox JL, Holden JM, Sagovsky R. Detection of postnatal depression. development of the 10-item Edinburgh Postnatal
Depression Scale. Br J Psychiatry. Jun 1987;150:782-786. [doi: 10.1192/bjp.150.6.782] [Medline: 3651732]

https://pediatrics.jmir.org/2026/1/e74083 JMIR Pediatr Parent 2026 | vol. 9 | 74083 | p. 19

(page number not for citation purposes)


https://doi.org/10.1037/tra0000871
http://www.ncbi.nlm.nih.gov/pubmed/32478541
https://doi.org/10.1186/s13063-021-05075-1
http://www.ncbi.nlm.nih.gov/pubmed/33673867
https://doi.org/10.1038/s41746-023-00756-4
http://www.ncbi.nlm.nih.gov/pubmed/36702915
https://doi.org/10.1002/jclp.10241
http://www.ncbi.nlm.nih.gov/pubmed/14724922
https://doi.org/10.2196/70149
https://doi.org/10.2196/70149
http://www.ncbi.nlm.nih.gov/pubmed/40194282
https://doi.org/10.2196/mental.7785
http://www.ncbi.nlm.nih.gov/pubmed/28588005
https://doi.org/10.1016/j.ajog.2019.11.090
https://doi.org/10.1016/j.ajog.2019.11.090
https://doi.org/10.1016/j.ajog.2019.11.132
https://doi.org/10.1016/j.ajog.2019.11.132
https://doi.org/10.2196/24850
http://www.ncbi.nlm.nih.gov/pubmed/33755028
https://doi.org/10.1016/j.drugalcdep.2021.108986
https://doi.org/10.1016/j.drugalcdep.2021.108986
http://www.ncbi.nlm.nih.gov/pubmed/34507061
https://digitaltrials.scripps.edu/powermom
https://digitaltrials.scripps.edu/powermom
https://doi.org/10.1056/NEJMsr1809937
http://www.ncbi.nlm.nih.gov/pubmed/31412182
https://psychiatryonline.org/pb/assets/raw/sitewide/practice_guidelines/guidelines/suicide-guide-1410457253647.pdf
https://www.ama-assn.org/system/files/bhi-suicide-prevention-how-to-guide.pdf
https://www.ama-assn.org/system/files/bhi-suicide-prevention-how-to-guide.pdf
https://doi.org/10.1016/j.jsp.2012.08.006
http://www.ncbi.nlm.nih.gov/pubmed/23375174
https://doi.org/10.1016/0149-7189(79)90094-6
http://www.ncbi.nlm.nih.gov/pubmed/10245370
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
http://www.ncbi.nlm.nih.gov/pubmed/11556941
https://doi.org/10.1186/1478-7954-9-11
http://www.ncbi.nlm.nih.gov/pubmed/21527015
https://doi.org/10.1093/hropen/hoac019
http://www.ncbi.nlm.nih.gov/pubmed/35591921
https://doi.org/10.3928/0048-5713-20020901-06
https://doi.org/10.1192/bjp.150.6.782
http://www.ncbi.nlm.nih.gov/pubmed/3651732
https://pediatrics.jmir.org/2026/1/e74083

JMIR PEDIATRICS AND PARENTING Ajayi et al

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

Yawn BP, Pace W, Wollan PC, et al. Concordance of Edinburgh Postnatal Depression Scale (EPDS) and Patient Health
Questionnaire (PHQ-9) to assess increased risk of depression among postpartum women. J Am Board Fam Med.
2009;22(5):483-491. [doi: 10.3122/jabfm.2009.05.080155] [Medline: 19734393]

Spitzer RL, Kroenke K, Williams JBW, Lowe B. A brief measure for assessing generalized anxiety disorder: the GAD-7.
Arch Intern Med. May 22, 2006;166(10):1092-1097. [doi: 10.1001/archinte.166.10.1092] [Medline: 16717171]

Dear BF, Titov N, Sunderland M, et al. Psychometric comparison of the Generalized Anxiety Disorder Scale-7 and the
Penn State Worry Questionnaire for measuring response during treatment of generalised anxiety disorder. Cogn Behav
Ther. 2011;40(3):216-227. [doi: 10.1080/16506073.2011.582138] [Medline: 21770844]

Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. J Health Soc Behav. Dec
1983;24(4):385-396. [doi: 10.2307/2136404] [Medline: 6668417]

Lee EH. Review of the psychometric evidence of the perceived stress scale. Asian Nurs Res (Korean Soc Nurs Sci). Dec
2012;6(4):121-127. [doi: 10.1016/j.anr.2012.08.004] [Medline: 25031113]

Taylor A, Atkins R, Kumar R, Adams D, Glover V. A new mother-to-infant bonding scale: links with early maternal
mood. Arch Womens Ment Health. May 2005;8(1):45-51. [doi: 10.1007/s00737-005-0074-z] [Medline: 15868385]
Wittkowski A, Wieck A, Mann S. An evaluation of two bonding questionnaires: a comparison of the mother-to-infant
bonding scale with the postpartum bonding questionnaire in a sample of primiparous mothers. Arch Womens Ment
Health. Aug 14, 2007;10(4):171-175. [doi: 10.1007/s00737-007-0191-y] [Medline: 17607505]

Hatcher RL, Gillaspy JA. Development and validation of a revised short version of the working alliance inventory.
Psychother Res. Jan 2006;16(1):12-25. [doi: 10.1080/10503300500352500]

Mohr DC, Ho J, Duffecy J, et al. Perceived barriers to psychological treatments and their relationship to depression. J
Clin Psychol. Apr 2010;66(4):394-409. [doi: 10.1002/jclp.20659] [Medline: 20127795]

miceforest: fast, memory efficient imputation with LightGBM. miceforest 6.0.3. Aug 1,2024. URL.: https://pypi.org/
project/miceforest/6.0.3/ [Accessed 2026-08-12]

Akdemir A, Smith AB, Wu VS, et al. Guided versus non-guided digital psychological interventions for cancer patients: a
systematic review and meta-analysis of engagement and efficacy. Psychooncology. Jan 2024;33(1):€6290. [doi: 10.1002/
pon.6290] [Medline: 38282223]

Morgan C, Mason E, Newby JM, et al. The effectiveness of unguided internet cognitive behavioural therapy for mixed
anxiety and depression. Internet Interv. Dec 2017;10:47-53. [doi: 10.1016/j.invent.2017.10.003] [Medline: 30135752]

Abbreviations

ADI: Area Deprivation Index

CBT: cognitive behavioral therapy

CONSORT: Consolidated Standards of Reporting Trials
CSQ-8: Client Satisfaction Questionnaire—8 items

DMHI: digital mental health intervention

EOI: end of intervention

EOS: end of study

EPDS: Edinburgh Postnatal Depression Scale

GAD-7: Generalized Anxiety Disorder—7 items

GED: General Educational Development

HIPAA: Health Insurance Portability and Accountability Act
IPT: interpersonal psychotherapy

IRB: Institutional Review Board

MIBS: Mother-to-Infant Bonding Scale

NIH: National Institutes of Health

PBPT: Perceived Barriers to Psychological Treatment
PHQ-8: Patient Health Questionnaire—8 items

PP: per protocol

PPD: postpartum depression

PSS: Perceived Stress Scale—10

UBR: underrepresented in biomedical research

URP-IR: Usage Rating Profile-Intervention Revised
URPI-A: Usage Rating Profile-Intervention Revised, Acceptability Subscale
URPI-F: Usage Rating Profile-Intervention Revised, Feasibility Subscale
W-PPMA: Woebot for Postpartum Mood and Anxiety
WAI-SR: Working Alliance Inventory—Short Revised

https://pediatrics jmir.org/2026/1/e74083 JMIR Pediatr Parent 2026 | vol. 9 | 74083 | p. 20

(page number not for citation purposes)


https://doi.org/10.3122/jabfm.2009.05.080155
http://www.ncbi.nlm.nih.gov/pubmed/19734393
https://doi.org/10.1001/archinte.166.10.1092
http://www.ncbi.nlm.nih.gov/pubmed/16717171
https://doi.org/10.1080/16506073.2011.582138
http://www.ncbi.nlm.nih.gov/pubmed/21770844
https://doi.org/10.2307/2136404
http://www.ncbi.nlm.nih.gov/pubmed/6668417
https://doi.org/10.1016/j.anr.2012.08.004
http://www.ncbi.nlm.nih.gov/pubmed/25031113
https://doi.org/10.1007/s00737-005-0074-z
http://www.ncbi.nlm.nih.gov/pubmed/15868385
https://doi.org/10.1007/s00737-007-0191-y
http://www.ncbi.nlm.nih.gov/pubmed/17607505
https://doi.org/10.1080/10503300500352500
https://doi.org/10.1002/jclp.20659
http://www.ncbi.nlm.nih.gov/pubmed/20127795
https://pypi.org/project/miceforest/6.0.3/
https://pypi.org/project/miceforest/6.0.3/
https://doi.org/10.1002/pon.6290
https://doi.org/10.1002/pon.6290
http://www.ncbi.nlm.nih.gov/pubmed/38282223
https://doi.org/10.1016/j.invent.2017.10.003
http://www.ncbi.nlm.nih.gov/pubmed/30135752
https://pediatrics.jmir.org/2026/1/e74083

JMIR PEDIATRICS AND PARENTING Ajayi et al

Edited by Sherif Badawy; peer-reviewed by Alexandra Psihogios, Andreas Eisingerich, Daisy Singla; submitted
17.Mar.2025; final revised version received 28.Mar.2026; accepted 07 .Apr.2026; published 09.0ct.2026

Please cite as:

Ajayi T, Kueper J, Waalen J, Ariniello L, Ramos E, Milan G, Baca-Motes K, Williams A, Bullard L, Robinson A

Woebot for Postpartum Mood and Anxiety: Randomized Controlled Trial Evaluating Feasibility, Acceptability, and
Preliminary Efficacy of a Mobile Cognitive Behavioral Therapy Intervention

JMIR Pediatr Parent 2026,9:e74083

URL: hitps://pediatrics. jmir.org/2026/1/e74083

doi: 10.2196/74083

© Toluwalase Ajayi, Jacqueline Kueper, Jill Waalen, Lauren Ariniello, Edward Ramos, Giulia Milan, Katie Baca-Motes,
Andre Williams, Lauren Bullard, Athena Robinson. Originally published in JMIR Pediatrics and Parenting (https://pedia-
trics.jmir.org), 09.0ct.2026. This is an open-access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work, first published in JMIR Pediatrics and Parenting, is properly cited. The complete
bibliographic information, a link to the original publication on https://pediatrics.jmir.org, as well as this copyright and license
information must be included.

https://pediatrics.jmir.org/2026/1/e74083 JMIR Pediatr Parent 2026 | vol. 9 | €74083 | p. 21
(page number not for citation purposes)


https://pediatrics.jmir.org/2026/1/e74083
https://doi.org/10.2196/74083
https://pediatrics.jmir.org
https://pediatrics.jmir.org
https://creativecommons.org/licenses/by/4.0/
https://pediatrics.jmir.org
https://pediatrics.jmir.org/2026/1/e74083

	Woebot for Postpartum Mood and Anxiety: Randomized Controlled Trial Evaluating Feasibility, Acceptability, and Preliminary Efficacy of a Mobile Cognitive Behavioral Therapy Intervention
	Introduction
	Prevalence and Burden of Postpartum Blues and Postpartum Depression
	Current Treatment
	Barriers to Mental Health Care Support
	Digital Interventions

	Methods
	Ethical Considerations
	Study Design
	Recruitment Strategy
	Inclusion and Exclusion Criteria
	Procedures
	Intervention Groups
	Safety Considerations
	Assessments
	Primary Outcomes: Feasibility, Acceptability, and Satisfaction Measure
	Secondary Outcome: Symptoms of Depression
	Exploratory Outcomes
	Statistical Analysis
	Missing Data

	Results
	Study Sample
	Primary Outcomes: Feasibility, Acceptability, and Satisfaction
	Secondary Outcome: Symptoms of Depression (PHQ-8)
	Exploratory Outcomes: Postnatal Anxiety (GAD-7), Depression (EPDS), Stress (PSS), MIBS, and Therapeutic Bond (WAI-SR)
	Exploratory Analyses: Stratified Analyses

	Discussion
	Principal Results
	Comparison With Prior Work
	Limitations
	Future Directions
	Conclusions



